The structure of plant vacuolar membranes according to infrared spectroscopy.
The structure of the vacuolar membrane (tonoplast) was studied in red beet roots by IR spectroscopy. The vacuolar membrane was shown to be composed of highly ordered lipids which form regions of free liquid lipid bilayer loosely bound to integral proteins. The prevalence of polar lipids in the tonoplast is responsible for the high elasticity and fluidity of the membrane. The presence of alpha-tocopherol in the tonoplast membrane accounts for a high antioxidant activity of the membrane. Integral proteins are immersed into the liquid matrix of the lipid bilayer to a different extent. Examination of the temperature effect on the kinetics of the hydrogen-deuterium exchange in integral membrane proteins showed that the efficient energy of the hydrogen exchange activation was 24 +/- 4 kcal/mol at 19-40 degrees C and increased to 54 kcal/mol at 40-50 degrees C because of the thermal denaturation of proteins. The secondary structure of integral membrane proteins is characterized by a high content of alpha-helices (53%) which decreased to 8% after the extraction of lipids.